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^-v: i/E 



itmm 1 1 

mm (N) tm(Dvmjtm^mm^z^A.fzmi^^p-iii-^mt^(Dmmizmf&^irfzmmm 

if^Ji 1 ie«c7)#2g#i§^^T-{;i3v^-c. mummmii. mm (n) tn&<7)v;!^7c^ti5i 
Btic. m (p) ^^^tf^-h^^irfmt-r-s^^^i&Tt^T-o 

»*31 1 ie«c7)^3»#:|§^^T-lCi3V^T. HulSPt^iili. GaNAs. GaNPAs. G 
aInNAs, GalnNPAs. GaNAsSb, GaNPAsSb. GalnNAs 

sb, GainNPAss b(D\^^-m^^ 1 o-e^)^ ^ t "kwmt-f^^mi^-^^m.^o 

GaAs*«±i-, mm (N) tm(Dvm7tm.^mniz^A.fzmj-#pr^i^mt^(Dmm 

rni^x urmmm t ^ ^ts^mmmk ^ ^ i- ^ ^^mi^^^m^ tc is t . mtmmm (± 
> A^^R'iiiim tmmzmm (n) tm^^ymTtm^mmK^^X'^-^:/)^^ ^m.mm 

z^mit-^itmj-o 
[imm. 5 1 

l±. G a I n P A s tfzitA 1 G a A s "C^-i, ^ t 1" i,^S#:|§7ic:*T-o 

Iff *^ 6 1 

umm 7 1 
im^m 9 1 

1 0 ] 

mm. (N) tm<Dvm7tm^m^iz^^fzmi^^Rm^m t^(Dmm^zf^ffi^irfzmmm 
tTj^'b^^vStts^^L. mrier#^s«i. tfejtttiM^ (n) tm(Dvm 

X'fm^nx^^^^m^i$.§%^mi^om^yjmx$)'DX. g aWM't)\^^mnmM.LfzuB 
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10 0 0 1 ] 

(i , ^mw^tftmi^ii x t/ytmm ^ > ^ - is i vt/tm^m'^ v ^ - ;u i v± 

10 0 0 2 1 

y -i T.t^^'D fztHaX^^i'^ LAN (Local Area Network) 4^ 
[0 0 0 3 1 

Z.(DXn ^7t?JI t L T. V 'j ;^ 7 T ^<-(D\T.m n 7s -h^/h $ < > ^'^tt^^^'B.v^ 1 . 3 ,« 
mw> 1. 5 5 mw<^^#^^L-- 0 , ^--'f -t;S'/^TlJt-C-#S$-ti:-i>k: 

[0 0 0 4 1 

1. 3^m^. 1. 5 5 ;« m=^c7)r^g^-e(.±, I n P*lS±OM#,^. 75^-^565 1:'*) . 

sstj^^mst)- 8 0 1: 4- ^ t , m\'^mrL-h^ 3mv^i>mm'r^t\^^ii^%^^{K.^.in^x 

[0 0 0 5] 

GaAs*«±t:i. 3 fxm^(D^mWi^-^''^l{^^X^hm^A^.mi.m^ix^ 
(G a ) I n A s ii^ K,yh. GaAsSb^GalnNAs iT^l^rfciit 1 #HS 

0 ) «^S>a-Cv^^o #tCG a I nNA s {±. ^--if#14coaj^^iK#tt^Si6-r/h$ < 
1-^Ci:7&-'t?§-g,|tf|-t tTaB$tLTv^>5>o =ii3. G a I n N A s#>*t#i (±. P, S 
b, A\m<r>m.<r>lU-Ym.7t^,i:^A^X^^^m^ii^^o 

[0 0 0 6 1 

Ga I nNAs(±. (N) t\^(DM mjtm^-^ A^fzlll- V WM^u^m^^^X^ o 

t^j:^ib. G a I nNA s(±. G a A s J: ^ G a I nA s HM^ (N) 

i:miMir^ - t -e^&i^^^^ G a A s tC|&T-^'^$-ii-'2> - t ^^oJtltX^ *) , Mt^^^'^ 
^ 7-ji;t.;i.:¥--7i?/jN$ <Jtl9, 1. 3 ;im, 1. 55// m^-C(^)|&^7!)W|[g4^*t#T'*> 

^ o 

[0 0 0 7] 

$tLTV^-g.o Ga I nNAsli. (N) <7)v3^t)PtC J; 0 K+'-^y yj^^wU^-TSM^ 

$ < 4^ -ST)?. fE2»m fimT-^ 4> t;j^TW^^-7)^'T7)^'l9 . GalnP, AlGaAs. 
G a A s^OG a A s ^^^-^-^-.^.^^l-t^it LTfE^^^O^s^ K^ii^7!)^~^a6T:^ # < l9 

1 0%Ot §MmM(±*^3 %-C 1 . 3 /.m^^ffM-ei-S;5^ M*a^7!)-';/c i t'- L 
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J±mmimLfzG a I n NA s.?Afii^#pS14^7(>^~fflv^(bnTv^^o Clir^zX^. ^Mit- 
iSit^h 8 0 t:ti4^oT^>l(i<^mv;^75^^^5-r75^ 1 . SiStc L^^l^^jn-tt-f. #14SI^7J^2 0 0 K 
fiG a A s^Ti^fflv^ib^xTv^^o EE^^^^^-T'I) G a I n NA s .^.liT-^PvSI^^ ^ffl 

^^fzm^^. mmm^ziiG a A s:^^^<m^^hnx^'^o ttz. n^-^-^^v^^^^g a i 

n A s 4T-#P?S141^fflv^T 140K-170Kt ^iit4-S^#1±<D^^;^^ab (00 x. 
[0 0 0 81 

[0 0 0 91 

in^efc#-r'2>:^Y£t L-r. ^^^'^m^ifA^^ < N^-^^/iG ad I n i - a N 

e P f A s 1 - e - f .^.^21- (0flx.{f#^:5:m4 #BS„ ) , G a N P A s S f.: {± G 3 N A 
(0iJiL(S#8t:Srg^5#BSo ) . GaNAs« (^Jx.{f# b^:S:®^3 #BBo ) . GaNA 

ssb m^mmi^^n.^m3,o ) ^pt^^tLr, •/!^M(7)^^fg;jt mm) -t^m 

ffi«ti3t7i^^tt^$^xT</^^o ^#:a^^^Na;aKt Lr(±. m^^m2X\.tG a I nNA s S 
b#^^0. 9 % t G a N A s PtM^ 1 . 8 %(7)|a^^"^5-iJr i: 4^ o T j3 0 . $ /c. ^I^tfll^ 
-XW^^ r't±G a I n NA s S b #pr^ 1. 7%tGaNAsS hW-Wm 2 
<h4o-Ci3 19 . ^fi. #lt:4:M5 -e-fiG a I n N a s G a NA s WmMhii 2 % 

t^^^xis 19 . mMm(ONm.f&(D:fji}^iK^^^:^^^Rmtmci~^j:'ox^^^o 

[0 0 10] 

^hKx^'^o tfz. m'fxm5xii. ^mmmi:mm.Lm]±m(Dm^^i&-i^i-i>fzi6t 
m^hnx^^^^o tfz. #it:i:i^^3 -eti, mmw^'^y v^fmi^iA-^ < Lxm^mii-'kr 

[0 0 1 1 ] 

G aAsiznLXN^mmir^t^T-Mm:^'4^^<^^^o tfz. GaNAstiGaIn 

^^n^fzi6(DNm.f&im^'r^ct:^^x^. •(^\i.m<7)zm\^±^^^ :it:^^x^^o 

LTi^L^^T^^^e. iBjDSfi (G a I n N A s .^.a:^^#P^ t (Dfcigm/O K^iil^75^Vh$ < 

mwxm 1 1 wm^ 6-37355 ^^Wi 

[##l^35:M n Jpn. J. Appl. Phys. Vol. 35 (1996) pp 
. 12 7 3-1275 
mf^Xm 21 £tf|| 2000-332363 ^^AW. 

imm^xm 3i #13 2002-1 18329 

[^mVf'-Xm 2] Jpn. J. Appl. Pyys. Vol. 39 (2000) p 
p. 3403-3405 

l^mn'fXm 31 IEEE Photon. Technol. Lett. Vo 
1. 12 (2000) pp. 125-127 

I^pf^icm4 1 1 0 - 1 2 6 0 0 4 ^^m. 
[#^:5:i^ 5 1 1 0 - 1 4 5 0 0 3 
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3/ 



[$m¥^:iCM. 4lElectron. Lett. Vol.38, (2002) 
pp277-278 

[0 0 1 2 1 

^^mit. Ga I nNA s,^.fiT-#PVStt^^fflvv7tiji*#l§^«T-t-i3V^T._fiJS# 
[0 0 13] 

MTt^^^t^iov^-c, mBmmm^i. m^^p-f^im tmm^-mm (n) timovj^.Tc^^ 

[0014] 

tfz. fS*Jl2fB«O|§0^l±. 1 ie«'04^3g#:|&^^T-t^i3v^-C. BuMMti 

> mm (N) i:1ijl<7)VJ^.7C^i:|3lB#lc. P (P) i>^is:L t^s^Wit LX^^^^. 
[0 0 15] 

. GaNAs> GaNPAs, GalnNAs. GalnNPAs. GaNAsSb. G 
aNPAsSb. GalnNAsSb. G a I n N P A s S b (OV^-fnTiM oT'^)-g) .1 t 

[0 0 16] 

t/i. m^m4mm<r>mMii. GaAs^is±t;. (n) iiiiMovs^x^^iHiBttz 
^^m^Kio\^^x. mummmii. mi-^pm^m tmm^^mm (n) tjt!iov:6^.7c^?r 

^nrio 19 . t or^OT.'-^-^j-gliaEiCG a A s J: i9^-^> K^> 7°^:^ 

10 0 17] 

ifc. ff^^, 5se«(7)|§B^(±, |f^:M4 f5«(7)iliif j^|§^^^=-Hi3V^T. ififeGaAs 
J; I9ys > K:^; -v y ^O;^ # v^*tj^(±, G a I n P A s tfzHA 1 G a A sX^^Z t^^W 

[0 0 18] 

^ o 

[0 0 19] 

[0 0 2 0] 

-2, d t -r Tt^sm* V i - ji/-e^ -2> o 

10 0 2 1 ] 

(00221 _ 

ttz. It^ai 0|E®<7)#^1±. (N) t^<7>V^^.7C«$:I^Bt{-'^"A.?'ifi:T#f='?S 
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[0 0 2 31 

ii±izm.mLtixi iz^ m^min^m^m4tzm.'^^mizxnit. GaAsS^t^it 

trssi^^tfoMm (N) tm(Dvm7imimmi<z^A.fzm'¥-^Rm^mt^(7)mmiz 
jfm^nfzmmmt^^h^x^i^^±m'k^-t^^mw^^m^^zio\.^x. mummmn. a 
i-^RxSitm trnmi^zmm (n) ti\iL<Dvm7tm^mmiz^A.x^-^:fy^. NajaJc^^^a?-* 

^ :zt-^^x^^o 
[0 0 2 4 1 

J ^ ^ V ^ )\^j&mxiirm<D^^^BShv.:^'fS.Mm<Df^MShni>zj^ii-r§mi±± ^ 

10 0 2 5] 

(i. Ni:it!iov5^.7c^^iB]0#ti. M (p) ^>#tfO-r\ ^m^M^mimmiX ^ ^ X "7 ^z 

^£^0 -^tiiolb. G a A s Lr§l5g'9^«^^^i--2)*t*4-^: LTf±. GaAstlitLT 

L. m^M2<Dx^\zv ^\m\i-r^^tx\ ^m^m^m'kmm:X^z> xo^zt^^o x-o 
T, ^mmm^<7)Mm'{wx^ ^(Dx. ^pm<^^^mmx^^x'7iz:^j:n. r-vs-^^is 

[0 0 2 6] 

)\^^'-^mmLx^Rmt<Di^mw^<> v^^^m^mi^x^^-fj: co t l. m^-oR^Dii 

[0 0 2 7] 

ii*3i4, mMm5$im<7)§tm^zxmt. GaAs*«±ii. (n) titfeo 
vm7tm^mmiz^/^tzm^^Rm\imt^(Dmmizfm^fifzmmmt^-h^j:^m^m 
m\im<7)±^,is xx/rmizm-^ hKfz±.mKmmis xz/rmR^mt i^is^mmn 
m^^-t^^mw^±mi^iz}i\.-x. mMmmmii. mj-^pm^m tmm^zmm (n) 
tm(r>vm7tmimmiz^A.x^^^:f)^. Nm.j&:^mT-^pr^nm x o ii^^-^^^ui-ym 
iM^^B^mi^-xmf&^tixi^n . Kmmtmn.mt(Dm<D^^--*rmii^izG aAsx 

<»:tc»nx.r. ^^.--^--y-^^inG a a s J; '0^0 K+'^ ^<7):^ii/>t>t^-eit^Lf^o-e 
> m^iti---^'izio\,^x i>mT-^pxmm^^h^^--*rmiz^^ivi>m^^iS:-;^x^. t& 

L # vMimiTLT-ajg^l^O ®l§7lc - -9-' ^ t# -i> d <!: 7!)^~T' ^ ^ o ^ i3 , mf IB G a A s 
J; to ii^O K^^ •yf(r>±^\^^Unt LXli. M^liG a I n P A s tfzltA 1 G a A s 
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[0 0 2 8] 

'ftt-fn]<o Cl^-e, G a I n N A s^.^t^^vStt^t^ L-Cv>^<7)-e, v V "7 r O 
fe^i o ;^ T^Vh $ < ^-^I^Ti^^v^ 1 . 3 m=^, 1 . 5 5 ju m^Or^fitCitj^T- # * fz 

10 0 2 9] 

[0 0 3 0] 

J3. - ;i/ ^ ^ - ^ ^ o 

[0 0 3 1 1 

^ o 

10 0 3 21 

tfz. IS*^ 1 Oiem 0#| Hytrin (i\ G al^3|s|-tr;u^lIi5:IStt'!-n'P-no-t;^-e^|;& 
S^PtM^StCfflv^^-t;i/<7)G a'KI^^SJ: I9^^4 <L. GaInNAs<hGaNAsi: 

[0 0 3 31 

1 (Dmmfm) 

^mM(Dmi<7)mmfmM. mm (n) t1tii(7)v;!^.7c*^|5IB#^z^-^fiiT■#P^sttg 
t^cDmmizfm^fitzmmmt^-h^j:^ mnm ^ is t . mi is 

mmma. m^^Rmnm tmm^zmm (n) i:1lfe<7)v^^.7c^^lWINF^I-i■^■ev^-2,7!»^ n 

[0 0 3 41 

G a A s tli+LTN ^ 1 %r3sJ!jP Lf^*t*2|-T-(4. K^r ^ y ^'(4 1 5 6 m e V/h$ < ^ 
i9 > tJ^o, WSwli 1 7 5 m e VTtJ**} , filiimT-^fi 1 9 m e VTtJ*^ (K i t a t a n 
i 1^ (IJ: -2) 'XM. ri6''' Semiconductor Laser Symposi 
umj *#BS) o Z<DX 0 iZ:ioirA^<DNm.f&X'iim'^i}^iz^ < \&.Tir^Z t^^io^-^o t 
fz. P^ffil&liiiOG a N<7)|&T-^|!t(4 4 . 5 ^ > h o - m.t$,^(oX% G a A s ic** 
LTNl%^/cl9 0. 2 0 4%<D^m^W^tfj:^o 
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[0 0 3 5] 

^<U$[^M O C V D iS-C-JjfeS-r ^ N (OmAOim^m a s C0j!^4i'l-Ott#&m*t L 
-r-t;Ht ( TNJgiN-J / ( rNM^^U + TAsM+sI-J ) ) ^^o. 9 i:m^^iit'-:k^ < L 
Nc7)II*-1-(±#*tC'K#^^1-^£>^75?^ 19 , il*|-fft^-&0 0 N, 0 F F0#O$IJ 

. NWMiRF^-X:-{^mt^^rm^^i-^fzib. ON, 0 F F ^<t«ll|^t-W 9 - ^: {±#1;-C- 
[0 0 3 6] 
[ 0 0 3 7 ] 

^ X . y vx-^m^A- $ < 4- o -r l s v ^ . ^mt-v- ^'(D\^mm^-hm < 4^ -s. o 

)AMtLxm^^tzmj-^wm\m, PtMBt ^tcN^#S '^^v^^tfl-t LTi±. 15IJ 
LTG a I n A s. 1^^^ i: LTG a A s CDll.^'^^-ii:;^?^ I9 , -^x-lfZ^S^ 
riEEE Photon. Technol. Lett. Vol.12 (200 
0) pp. 1 2 5 - 1 2 7J tl^^tL-CV^^ i 9 1 4 0 K- 1 7 0 K t B:^t4~^a)S# 

[ 0 0 3 8] 

MB E-&l:(±#^-ei4^v^o M B E -^OJ^^fi, v 7 ^ -cOO N, O F F tii o 

T^xn^iit^f^^-r^o 0iJAlf G aInNAstGaNAs O^x n^jt^f^^-T-g,^ 
-^(i. G a O v-t -7 ^ -<7)0 N, OFF-^-^f^o L/c^^/^'o ij!c:RjlS(± G a I n N A s 
(D:f5i)m^^o MBE-S-C-{±. ^fiplJS75)^/h$v^i-#'^-. Nia^fi^'v ^ < ^ o Mt-. N^i9 
ii^noi nM^^K#tt{4/h$v^<7)-e. G a N A s I^Mco:^75^Na^(±;'v:^ < ^oT L 

(i^v^o -<7)lt'fe-. G ai!^#-t;b^^imS:tt, -en^no-t ;l'T-«|ga^'^x. * d <h ^ pj 
H^i: Ltzmmm^t LT. »T-#^vS14^^SJ-fflv^^-t:;ucoG a ttl&»^r#^§fi£ftic 
fflv^^-t;K7)G a Wl&fii 19 ^ii'^^ <L> GalnNAs-hGaNAs T-iaj O ^xT^ 

■hmi^xiz^^^ in^m.tti>^zii^v)^tfinmtm.mz/h^<ti:^x^^<(r>x^ # 
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mn, 2 0 0 3 -2 9 1 9 8 6 ^- v : 7/ 

[0 0 3 9] 

G a A s izMLX^rn'OM^^mir^U^t LXii. G a A s ti^tLTi^^^ < <!: ^> N i 

(7) X "nzp ^mu-t ^ ^ tx\ ^mnm.^m^mmx^ ^ X d izfj::ho ior. ^mmm 

< 4' ^ o M f± fi^,'t±<7)ei:#75q# t> n J; 9 13 4- -2> o 
[0 0 4 0] 

i6 ^ ^^i? 4^ o -r ^ ^ i: Ti^^-e § -i. o 
[0 0 4 1 1 

Mm^i^z^ G a A s tc^^ LT P ^ 1 %i^i)n L /cM^T'ti. /s > K:^> y y(± 11. 7 m 
e Vmj^i^^ <f£^o Bm^lt 7 me V ±:/)^ ^ . fflHT-^li 4 . 7 m e VT:^^^h (A. G 
. T h o m p s o nutlet ^iStM fPys. Rev. 146 (1966) p601j, 
Su-Huai Wei ^liZX^XW. fAppl. Pyys. Lett. Vol. 72 

(1 9 9 8) p 2 0 1 1 J 4' t'*#HB) o ^7"^. GaAs, GaP (D^l^^mt. ^ 
ix^ix. 5. 6 5 3 2 5 ^ ^i^'*;^ h n-i., 5. 4 4 9 5 ^ h n- A-e^^<7)-C\ 

GaAs tlitLTP 1 %^fz^ 0. 0 3 6 0 %<7)5I^ I9 t 4 -l> o 

[0 0 4 2 1 

±i^L;^c^l ($'bt;(±^2) <7)^i5femg,<7)4^^#:|§^*T-tii3v^-C. ^M^Ji. 
m\Z\t^ GaNAs. GaNPAs. GalnNAs, GalnNPAs, GaNAsS 
b. GaNPAsSb, GalnNAsSb. h^^^\t. G a I n N P A s S b 4^ i:'tc J: 

[0 0 4 3] 

4i3. m.mmm%Mk'^mi3^hm^^ixx\^^xi^u.^^o »T-#p?si4^i--#i5v^^oN 

[0 0 4 4 1 

±i£ L^^^ 1 *^vM±||2 0^i&?|^S(7)iti2g#:||^^T-fi. a,<$:HtJtCfi, m^\t 
M^7icM#^#:i^--f*T- (VC S E L : Vertical Cavity Surf 
ace Emitting Laser: Si£^ ^ t*7^ ^ ffill7t:M#^*#^--f ^^) "C 

«b -5> o 

[0 0 4 5] 

tLX^y') ijy r 4 y<-<Dii:m n ^ 7)M^ § < M-^ttTJ^^^v^ 1. 3,amw, 1. 

19. COct 9 44^2»#^--ftl(iffi|&7tM4^2g#:^-¥^T- (VC S E L : Vert i 
cal Cavity Surface Emitting Laser! S ji! + -v tf t" 

^--9^") (±. ^m^itmu-^^zit^x. i&mmit, mmmtf^t, A^mit, 2>k7tmm 

-fttiffil^, ^1^13, G a A s^^±{-?fM-e#^ 0. 8 5 jumwXlii-XlzmML ANX 
*)^lGb i t /#0-r-^f^-!y h4t'T-^ffl^k$*irv/^^o -r^^f:**,. ®|&5tS!4^i»# 
^-•f^T- iZis\,^X. Ga I nNA s^>tt#^ffi14«tC-r-&Ci:T% C 

[0 0 4 6] 
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(m 3 (D^mfm) 

tSit ^ W-r Mf&Tt 1^ - *3 T , 
[0 0 4 7] 
[0 0 4 81 

10 0 4 9 1 

tTt, Ga I nNA s,^.*t#*fS14^i: L7tMI&^^--9-'t;*3V^r. ?g 14^ i: 

0^-^-+)-^ t LTii#G a A s ifm^^hixx^-^^o GaAs<hGa I nNAs ^-/St^Jl 
(D\i.mm^^ > K^ii^75^~^ § i6 , * ^ < m i: ^ <!: 75^~-e ^ ^ o L tJ^ L 4^ <b 

-^mK^^^hWi-ifin^h<r>x ^ :K^-^mhm.i-^R'^'i^mh(D^xx ^i^h ^fs 

wmx\%^'^^ t . m^Mi^-^'\zi5\.^xii^=f-^pm±mi)^h^^-^m\izi)^fihn, 

[0 0 5 01 

HulSG a A s J: 19 K^> y 7°;^^':^ 1= v^t^ftti. IJOxf^G a I n P A s . ttz^ilK 

\ G a A sXmm.-fi>^tij^X^ Sb, ^Mtfe<7)III- V;!^7&^''^t ntv^T ^> 

[0 0 5 1 1 

-5) o 

[0 0 5 21 
[ 0 0 5 3 1 

o 

[0 0 5 41 
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[0 0 5 51 
10 0 5 6] 

[^ife^J 1 1 

[0 0 5 7] 

m2 a:$i^m<Dmmmi <DG a I n NA s^Mll7ta#2»«:i/--f^^1-El-C-^^o 4- 
is. 1112 O0!|T'(i> :y v><> h ^^f 7'li^-•^f t^^oTV^^o lI2(7)GaInNA 
s«Mf&^a*##l^--*f(4. ^1»at^: LT(4SCH-SQW (Separate Co 
nfinement Heterostructure Single Quantum 

Well) m^X$)^o 
[0 0 5 8] 

HI 2 <Dmxii. M-^Jii. (1 00) <7)n-GaAs ^^±ti> S e K- 7' n - G a A s 

-7 T^, S e K- 7° n - A 1 G a A s TS^' 7 y K^, 7 > K- ■7°G a A s TSR7t>^"'^ 
K^, T ^ K-7°G a A s Ji^Tt^M KS. Z n K- 7°p - A 1 G a A s ±fr>^' 

7 y Kil, Z n K-7°p -GaAs^:^^^ Mi7i^llS-^J^:g$^x-Cv^^o 
[0 0 5 9] 

-/SMfi. J±m^^^^ir ^ 2m<DG a I n N A s (#P^) 
i:. ^co±Tt3ff^;5g^n/^5l?Sf9^<J^^*i-^ 3)1<7)G a N A s PfUS (/^"'JT^) t:/)^ 

<0)?${i 7 nmi: L/Jo 4;"^, I^MB<7)NMi± 0 . 8 % i: L/io ^:K:^j£f±MO C V D 
j£T*ffo/Co 'J TJ^'^tCJi. H2 ^m^^fZo tfz. m.m^ii. TMG 

'y A) , TMI ( h 'j ^ > v-i; A) , AsHs (T;l-v>) , PHs (7*y^-7 

^ y) ^fflv^ ^ LTM^<7)M#"HC(±. DMHy (v^^;HiK7v>) ^m^^fZc DM 
H y (4jg:ia-C-:0^M1-^<7)-?:\ 6 0 0 'CiiJ.TO i ^ ^ j&S^ftlCig LTv^^o CKTP^M^iJl 
Xit. GaInNAs^^55 OVX^&LfZo #t^M^<7);^# v^g^#p^^^Si-^ 
Jt'^l±1?ijx.(i'5 0 0°C~ 6 0 0 Vnm<7)nUffSLmmft Lv^o G aNA sIStM^G a I 
nNAs§t|5)i:5 5 0 ^-C'^S L /tio 
[0 0 6 0] 

p-AIGaAs^<7)it>fj t . >; y vtiit ^ffM L /Co ^ L T . O 'J vt»i» 

-hn. pmmmi. m'M&xutfj::hu^i:m^Ltzmm^<(i-LxmfS.Lfzo ttz. m 

[0 0 6 1 ] 

mx^ iiiz^ <Kc^ . zmzxn. yc^-i^ # > K^ii^^t#-& c <t Ti^-r- § , 

[0 0 6 2] 
[0 0 6 3] 
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jvit ( rNMflj / ( rN/^.i4-j + \hsWM\ ) ) -h^o. 9im^i>ittiK^ < L^^tt 

WM^R¥m'^mmt^^xm^-rz>fz)sb. on, 0FF^,t.l!^tC^T^-t(±^^t-(i=5r 

[0 0 6 4] 
[0 0 6 5] 

HJZ, :L(r>mm^\lX\t^ G a A s K^i: G a I n NA sa:T-#^vS14^ t(^r^ 

[ 0 0 6 6 1 

±j£c^'|5!|-Ci±, MOC VDvi-?:Oij£:Rc7)i5iJ^^L7t:/^^ M B E y^l^OltilO^S:^-^ ^ffl 
(±'jZ>^t;j^:>CTlS^-C-§ i/i. 7 Kgt^fi, A 1 G 2i A s^.ii^^^tmm'n 4 K 

immm 2 ] 

[0 0 6 7 1 

IEI3 {±^|&H^O^M^J2 (7)G a I nNAs^m^^m^mi^l'-^'^7F'rmx$>^o - 

?ii9^^^^-t>i)^M^G a N P A s (I^M^<^NM^{i 0 . 3%. Pm.mi7%) t 
Lfz.^.X^^o 
[0 0 6 8 ] 

^<^j:<o. w.i~mmmiipmi\^ziioi^m^i&T^mmLx^^-^(DX\ 
mmm a i 

10 0 6 9] 

114 f±:$:|eB^O^M0iJ3 COG a I n N A s ffi^^S#2»#:i^-+r^T-^^1-liIt:'#)^o 
114 H/T^-r J; 9 t-. ::<7)^M15ij3 t;i3tt^ffif&7tS!¥*#^-^f^T- (M^^i^--^-') fi 

, 3 -Y y^(D±^ ^(DwyjitL (100) <7)n-GaA s^1S±i;. -5-^-e';M<OitKl*lt;i3 
tt>5)fm^R<7) 1 /4fg<7);p$-en - A 1 X G a 1 - X A s (x = 0. 9) tn-GaA 

[0 0 7 01 

-?-LT, -?-0±lC. T> K-yraSG a A s;^^-•^^-^, 4^<^)G a I nNA s^rM 
t 5^0G a N P A sPtM©75^*b4->2>#-fifi^^#pS14^, 7> K-^±^G a A s 
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[0 0 7 1 ] 

i-xAs (x = 0. 9) i: p -G a A s ^-en'eno^.Kl*|H*3tt^ll^SyS;RO 1 /4 

<7)?SMlCiavvfi^tI(±, A 1 A s ^^^'b^^-S-MJl^eift/i/^^^^iJx.tf 3 0 nm<7)m 

[0 0 7 2] 

>r<7)^Jfe0iJ3 -C-(±. vS14^|*lO#pl<7) I nli^x ti 3 3 %, M^a^(± 1 . 0 % L 
/^o #^®(±. )1$7(>^~7 n m-C-^ 19 . G a A s L 2 . 1 ( 

^^LTv^fCo ^T'c, G a NPA sPt^Sii. Nffi^O. 8%, Pa^4%. 
{±2 0nmtL. G a A s ^^tz^t LT 0 . 3 "9 M^^^ LTv^>2>o 

[0 0 7 3] 

iSft^'jfttiMO C V Dvi-etT4^o/io + ^ 'J T t:: (± . H2 ^fflv^fco tfz. Gal 
n N A s -SMO/^.-WHIi. TMG ( h U ^ f^^l^^'J -i^ A) , TM I {Y ^ ^ )V 4 V 
^ i^) , AsHs (t;i^->>) ^fflv^ -e LTM^<7);^,iis|-t-li^ DMH y (v^^;HiF 
yVy) ^m^^fzo DMH y (±fg:S-e^-^iii--2>OT\ 6 0 OriUTOJ: 9 ^^M^ftl^ii 

C<7)^M^iJ 3 OG a I n N A s fflf§7tiii¥2»#^-+P"^T-<7)-/SM<7)ct 9 t-Mvi^^;'^ 
4-*fg;fi;35tS;^^'$tS L>^^o - O^JS1?iJ 3 "eti. Ga I nNAs^ti 
5 4 0'Ct:^^S$-<*-/io 
[0 0 7 4 1 

^<7)^iffi^j3 -C-(±. p;f^<7);^i: ^oo^+h^^--^^ < i: ^> p - A 1 A s ISjU^gt-fbS ^Offlffi 
^Sai^-it-Cf^^L. fijEO^in/cA 1 A s ^Ttc^^TiPiJMjii^'bil'fbLTA 1 x Oy «yE 

[0 0 7 51 

i^MLf^MII^M#2»«:i--^f*^^<7)^ilrSS(i^-? 1 . 3//m-C^)ofCo GalnNA 
s ^rS1±^fCfflv^^ccDT% G a A s««±H:R?&fi^OMf§M#*'ft:W--^f"*i^^?^fiK 

10 0 7 6 1 
[0 0 7 7 1 
[0 0 7 8 1 

%fz. ItMt LTG a A s tiPO-^v^ftnL/rG a P A s =^fflv>^ GaAs^fflv^ 

^<7)^BSap°nK^?(g;T LT L ^ 9 o Tjpn. J. Appl. Pyys. Vol. 39 

(2000) pp. 3403-3405J T-(±, G a A s|ltM^T'2 0 0 K^i@£'2>SJg 
#1475«»ib:fxTi3i9, YX-mm.^ :Li\,VXiL-K% < L^< t ^)^^■e*-&OT-, 
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lE-fttTtG a NP A sf}m^mt LXUt Lv^o 
[0 0 7 9 1 

10 0 8 0] 

t A 1 hA s ^i.ffsL»t LtzmmWimitm(DmMmitKx ^mm%^ < in^tz<D 

^<4'!9^ L^^^mm'mmm^ix^o tfz. mm^zm'^Mm^ <m^'S:'!fmx^^^t:6- 
10 0 8 1 ] 

[0 0 8 2] 

'Srv^t LT^>ftfg: 1 0 8#Pb1/&^75^-2>o 
[0 0 8 3] 

•/SttlIit<7)|p${i^#:HJt-<Tjl#r < ^p-f^O^T-ab «9 ( 1 0 %l^ilT) > lit/^t^i^^^m 

(Di X 4^<Dm^ (A/4of?$) xi&mffmmtMmtf\mm^^:s.izmmLx mx.i£ 

1 G a A s^*t#^fflv^A 1 m.}^^^x.xiS:mm^m (a i a^:*:) ti^mifr^m (a i 

M/h) i:LTv^;5,o L^-tmrn^zii^ mi^zpmii^mo^y^ummizxnmjii^^iz^ < 
^j:i><7)x\ mmmmmtmmmmmt(Df^i<z^ a i m.^:^m^<Dmt^j:i>^mm^wxL 
x^mmK^m<Dmijm&m l -c ^ „ 

[0 0 8 4] 

z<DXoiz^ m^^m^m^\^-'^'m^ii. i o o^^^x-sa^oM^-s^^^M^ 
iim^^j:t\ mmzwMmm^'kmmi-^'iL'mi)'^i)^mi-xi)i>o l;^>^l, mbe-s-c 

< 1- a <;) (± S IS -e ^) I? »{^m;± tS^JS V - o 
[0 0 8 5] 

/B#JLU_hti^< T^, h^±tf<bn^Ci:75-<b, mabXEim^zmX^tz^ 

miiE#2 003-3098062 



#SM 2003-291986 
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[0 0 8 6 1 

^co^ifel^ij 3 -C'(±. PtHltLT. G a NP A s ^fflv^TtiTi^ GaAsJ:l9^^& 
i^^iic^M^ ^v^GaNAs, GaNPAs, GalnNAs, GalnNPAs, GaN 
AsSb, GaNPAsSb, GalnNAsSb, G a I n N P A s S b Ov^f'tiJ^^-C 

[0 0 8 7 ] 

la^Ti^^fiT-^PvSimoNia^ct l9/^$^t^^fi>t^5^rv>o 0y;iti~Pf^li^G aNA s t 
G a P A s<7)Z:o(7)t;j-3N-75^ib«Ja£L, G a NA s l^ft-T <2>^ t -f-S - t 

if-r^-t f5*^/'f>' K^il^^^;^^ <-r^-i:i;^^*>3:t^n> h n - ^ >z> ^ <!: 
t- ^ -1) J: 9 -5) o 
[0 0 8 8] 

mmm 4 1 

[0 0 8 91 

m5a^§tm<DmMm4<D'm^iti^-^'TU4 (-h®iii) t-^^^o ^(^mmm 

v^^o ^tiiiry- Kn^>,!: LT^7lfM^75>^~olBg4'/-^~^ ^-^"-7 h 9 > v ^ ^ ,|ES!)IlIg&^ 

mmm 5 1 

[0 0 9 01 

in 6 ii^§tm<DmmM 5 to^iiit^ v^-^^^^-rni-e^ <9 . ^mi^ii 5 <7)^i3ifi^ 

^ ^ (BjB^tifSjg-e i ^ J: 9 4^ o /io 
[0 0 9 1 1 

<7)jfc®Mv>^-r A^^?l-t:-#^o tfz. G a I n NA s. ^fflv^/cSI&Ttl}^*^:^--^* 

T-(±. ■ag!rfi475^.av^>i mL^\^^mx-$>i>ztizxy). 3tm^^'>^j: <Mi^tx 

10 0 9 2] 
[0 0 9 31 

liI7li:$:f§?go^i£«?!l6<7)^i2iS:ffi^>''i-;w^^-riilT'* C<O^M^ 6 (^^tiiS 
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I 0 0 9 4 1 

J: ^ ffil§7fcM#2»#- 1^ - ^f'^T- ^ ^iim ^> ;^ X A (zffi ^ Jf^- , ffif&^S^ j» 
3 /4 m=^G a I nNA s®#§^il!#2»f*^--^fSi=-) t . S^Sii 7 * h ^"^ ^ 
^HHquj^^Ga I n N A s ^fflv^/::Mf§7tM#ii#;^-•^f"^T-(±^ fiS#t± 

[ 0 0 9 5] 
[0 0 9 61 

/iv^;?^^:^?^^®^^;^^^^^ h75^'-e^>2)<0<^^f>-f. LAN (Local Area N 
etwork) 4^ t'^On > tf ^ - jJ'^O^tfffflfSii. ^h^zii^ yf-^- Vm<Dr- ^ i^m^ 
--J^- K|*)<^L S I rB^> L S ✓tJ'-n^.i}' V3 >h LTfem^tjS'fMtw 

m^^^^ t:d^X^ 
[0 0 9 7] 

^ht in^^f^y^^-^ y7.7-i^(D:r:- Yf^. vn<Di.s im. l s i 

,1 n > t: ^ - ^ V -r A pT t -2) o 
[ 0 0 9 81 

i 7^-: . m.^(D ay\£a--'9y7.y-Amk ^l§B^ l^^^ ^ it^Mm^ v ^ - ;^ ^ ji-^fg ^ v 
[ 0 0 9 91 

\>l±.%^mLtzlo^z.^ M^^'a^^i#SM-e^^ G a I n N A s J; ^ t . G 

a A s^^^fflv^/i 0 . 8 5 mm®#§7tM4^*#^^--^fS^^<t^T-^M<7)^^ A 1 (G 
a) As / (Al) GaAs Th^^Siif-^mm^^ ^ ^ -y ^KMm^. A 1 A s (DM^mit 

^<Di. 3 jum^^cDm^m^m^^m^mi^i^-^'mi'imm.x^. ^hizzirh<Dm 

V 3 > V X A ^ t-'OTtil^ -> 7" A ^ ^^-r ^<Zt ^^X ^ o 
[^M^J 7 1 
[0 10 01 

|1I8(±;$:|§B^<7)^M^J7 0G a I n N A s ^7^-^111 "C^^o 

Z(D^mM7 <DMMm3 <h<7)iivMi. ;^^--9-^^G a 1 n P t L^^C t T-^-So 

[0 1 0 U 

Ga I n N A s.^.m^^fStiSt L^c®l§^l---9-'t-i3^^T. /Srtt® <?: t OP^I 

-■fg-h LT, GaAs T^^ffl «b ^JxT v^<&o -O^i^", GaAsfcGalnNAs 
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[0 10 21 

4"*3:$:^»J-ef±^^--9-^<h LTG a I n G a A s J: I9 ii^O 

•7 iv^GaxIni-xPyAsi-y (O^x^K O^y^D^AlGaA 

s ^fflv^^di: i-e^^o tfc. Sb, N4>tMt!i(011I-Vi^.7&^^'^-t:jxTv^T^/&^t 

[0 10 3] 
[0104] 

G a NP A s^M^^St^fflv^. #|&fi<7)/h$v^-t:;K±G a I n N A s 
[0 10 51 

[m 1 1 ^m<D^m^:^mm^iz^if>fz l § vMim-i/ts-jgoM^a^fis^^tt^^-riii 

"Cab -1) o 

[nisi mmm2(D^mit^^itm^^n'^irm-^~^^o 

im 6 1 ^is^ij 5 OTtiiiM^ v^-^i^^^-rii-^-^^o 
in 8 1 mmmi (Dm^ift\y—*f^7jiirmx-^^o 
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